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Description 



BACKGROUND OF THE INVENTION 



5 Pests such as insects and acarids cause tremendous global economic losses by reducing crop yields and lowering 

crop quality. Arylpyrrole compounds are useful lor the control of insect and acarid pests. However, it has been found 
that arylpyrrole particles present in suspension concentrate may not maintain a stable particle size. In particular, it has 
been found that certain arylpyrrole particles grow to an unacceptable size during storage. 

Certain pesticidal arylpyrrole compounds and methods for their preparation and use are described in U.S. Patent 

'0 Numbers 5,010,098 and 5,233,051: and Canadian Patent Application Number 2,076,937. Chlorfenapyr {4-bromo-2- 
{p-chlorophenyl)-1-(ethoxymethyl)-5-{trifluoromethyl)pyrrole-3-carbonitrile) was the first arylpyrrole pesticide to be 
commercialized. Chlorfenapyr and methods for Its preparation and use are described in U.S. Patent Number 5,01 0,098. 

Suspension concentrate compositions comprising arylpyrrole particles are disclosed in U.S. Patent Number 
5,496,845. However, it has been lound that the particle size stability of the arylpyrrole compounds in the reference 

'5 compositions is variable. Commonly arylpyrrole particles known in the art increase in size during storage, i.e.. an initial 
number of relatively small particles becomes a smaller number of larger particles. It is desirable to have particles whose 
sizes are predictably stable over time, to avoid undesired variations in the characteristics of formulations containing 
these particles. 

20 SUfVIMARY OF THE INVENTION 

The present invention provides stable arylpyrrole particles wherein more than about 20% of the arylpyrrole is in a 
stable crystalline form thereof. 

The present invention further provides a process for the preparation of stable arylpyrrole particles which process 
2S comprises: 

a) providing a lirst mixture comprising arylpyrrole particles, a dispersing agent and water: 

b) keeping the first mixture in a temperature range of about 25 'C to 80 °C to obtain an aged mixture: and 

c) milling the aged mixture to obtain stabilized arylpyrrole particles. 

30 

The present invention also provides stable arylpyrrole particles prepared by the process of this invention, and 
suspension concentrate compositions comprising arylpyrrole particles ol this invention. 

It is. therefore, an object of the present invention to provide a process for stabilizing arylpyrrole particles. 

It is another object of this invention to provide stable arylpyrrole particles. 
35 It is a further object of this invention to provide suspension concentrate compositions which comprise stable arylpyr- 

role particles. 

These and other objects and advantages of the present Invention will become more apparent from the detailed 
description thereof set forth below, and from the appended claims. 

■*o BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is the characteristic infrared absorption spectrum of the chlorfenapyr polymorph designated as "Polymorph 

1". 

FIG. 2 is the characteristic infrared absorption spectrum of the chlorfenapyr polymorph designated as "Polymorph 

45 ir. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



In one important aspect, the present invention provides stable arylpyrrole particles which grow insignificantly during 
storage in suspension concentrate compositions. We have discovered that arylpyrroles may exist in at least two crystal 
forms. The predominant crystal forms of chlorfenapyr, for example, are designated herein as Polymorph I and Poly- 
morph II. Polymorph I has a melting point of 95 °C and the characteristic infrared absorption spectrum shown in FIG. 
1 . Polymorph II has a melting point of 101 "C and the characteristic infrared absorption spectrum shown in FIG. 2. 

We have further discovered that certain arylpyrrole crystal torms are more stable than other arylpyrrole crystal 
forms. Surprisingly, compositions containing chlorfenapyr particles having a Polymorph I to Polymorph II ratio greater 
than about 1:4 are significantly more storage stable than compositions having a Polymorph I to Polymorph II ratio of 
1:4 to 0:1. 

Advantageously, the present invention relates to arylpyrrole particles comprising a stabilizing amount of a stable 
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crystal form of {he arylpyrrole. The stabilizing amount of the stable crystal form is that amount which prevents unac- 
ceptable particle growth during storage in compositions comprising the arylpyrrole particles and water. Unacceptable 
particle growth reduces the pesticidal efficacy of the arylpyrroles and/or detrimentally affects the physical properties 
of the compositions. 

5 Heretofore, the stability of arylpyrrole particles was unpredictable because commercial production methods provide 

particles having widely varying amounts of the stable crystal form. The existence and importance of the different crystal 
forms were not known and understood, and there was no known method for achieving predictably stable particles. 

It has now been discovered that different crystal forms, or polymorphs, can be identified. It has also been found 
that arylpyrrole suspension concentrate compositions comprising a high percentage of one polymorph are more stable 
10 than suspension concentrate compositions comprising a low percentage of that polymorph. In particular, chlorfenapyr 
suspension concentrate compositions comprising chlorfenapyr particles containing a high percentage of Polymorph I 
are more stable than suspension concentrate compositions containing a low percentage of Polymorph I, Because the 
amount of each crystal form can be measured, stable arylpyrrole suspension concentrates can now can be achieved 
consistently and predictably by forming the suspension from arylpyrrole particles having sufficient stable crystal content. 
'5 Arylpyrrole particles having the desired amount of stable crystal form may be selected from among the variety of 

particles formed by commercial production processes. Batches of an arylpyrrole that have different ratios of stable 
crystal form to unstable crystal form may be blended, using blending methods known in the art, to achieve a desired 
ratio. The ratio of the polymorphs present in a particular batch of chlorfenapyr particles may be determined by infrared 

analysis. ■ 

20 The chlorfenapyr particles of the present invention preferably comprise a Polymorph I to Polymorph II ratio of about 

1 :3 to 1 :0 and more preferably about 1:1 to 1 ;0. 

The volume mean diameter of the arylpyrrole particles of this invention is preferably less than about lOOjim, more 
preferably less than about 1 5 (am, and most preferably about 0.5 |im to 10 jam. 

The arylpyrrole particles of this invention may be formulated as suspension concentrates, dispersible granules, 
25 wettable powders, dusts, dust concentrates, microemulsions and the like, by methods well-known in the art. These 
compositions include the arylpyrrole particles of this invention and one or more agronomically acceptable solid or liquid 
carriers. 

In particular, the present invention provides stable suspension concentrate compositions which comprise about 
10% to 507o by weight of the arylpyrrole particles of this invention, about 0. 1% to 2% by weight of a dispersing agent, 
30 about 0.5% to 5% by weight of a steric stabilizer, about 0.1% to 1% by weight of a suspending agent, about 0.01% to 
0.5% by weight of a thickening agent, up to about 15% by weight of an antifreeze agent, up to about 1% by weight of 
an antifoam agent, up to about 0.5% by weight of a preservative, and water 

The stable suspension concentrate compositions of this invention preferably comprise 10% to 40% by weight of 
the ar/lpyrrole particles, 0.5% to 1 .5% by weight of a dispersing agent, 1.5% to 3.5% by weight of a steric stabilizer, 
35 0. 1% to 1% by weight of a suspending agent, 0.01% to 0.5% by weight of a thickening agent, 5% to 1 0% by weight of 
an antifreeze agent. 0.1% to 1%by weight of an antifoam agent, 0.01% to 0.5% by weight of a presen/ative, and water 

In the suspension concentrate compositions of the present invention, the ratio of the total amount of the dispersing 
agent and the steric stabilizer to the arylpyrrole particles is preferably about 1 :5 to 1:15 and more preferably about 1 : 
8 to 1:10. 

^0 The volume mean diameter of the arylpyrrole particles present in the suspension concentrate compositions of this 

invention is preferably less than 15 pim, more preferably about 0.5 ^im to 10 (am. and most preferably about 0.5 ^im to 
4 )jm. 

Arylpyrrole compounds of this invention include those having the structural formula I 

45 



so 



55 




wherein 

X is H, F. CI. Br. I, Ci-C4haIoalkyl or S(0)^(Ci-C4haloalkyl); 
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Y is F. CI. Br. I. C, -C4haloalkyl or CN; 
W is CN or NOg: 
A is 

5 0, -C4alkyl optionally substituted with 

one to three halogen atoms, 
one cyano, 
one hydroxy, 
'0 one Ci-C4alkoxy, 

one Ci-C4alkylthio. 

one phenyl optionally substituted with C,-C3alkyt, C,-C3alkoxy or one to three halogen atoms, 
one phenoxy optionally substituted with one to three halogen atoms, or 
one benzyloxy optionally substituted with one halogen atom, 

J5 

-C4carbalkoxymethyl. 
C3-C4alkenyl optionally substituted with one to three halogen atoms, 
cyano, 

C3-C4alkynyl optionalty substituted with one halogen atom, 
^0 di-(Ci-C4alkyl)aminocarbonyl, or 

benzoyl optionally substituted with one to three halogen atoms or one to three 
Ci-C4alkyl groups: 

L is H.. F. CI or Br: 

^5 M and Rare each independently Ci-C3alkyl, Ci-C3alkoxy, Ci-C3alkylthio, Ci-CaalkylsulfinyL Ci-Cgalkytsulfonyl, 

cyano, R CI, Br, I, nitro. C, -C3haloalkyl, RiCFgZ, RgCO or NR3R4, or when M and R are on adjacent positions and 
taken with the carbon atoms to which they are attached they may form a ring in which MR represents the structure: 

-OCH^O-. -OCFgO-, -OCRgR^CRgRgO-, 
-OCHgCHg-, -OCHgCHgCHg-or -CH=CH-CH=CH-: 

35 Z is S(0)„ or O: 

Ri is H. F, CHFg. CHFCI or CF3: 

R2 is C^-Caalkyl, Ci-C3alkoxy or NR3R4; 

R3 is H or C,-C3alkyl: 

R4 is H, CT-Caalkyl or R5CO: 
-fo R5 is H or Ci-CgalkyI; 

Rg, Rj, Rq and Rg are each independently hydrogen, halogen or Ci-C3alkyl: and 

m and n are each independently an integer of 0, 1 or 2. 



45 



so 



Preferred arylpyrrole compounds suitable for use In the present invention are those having the structural formula II 




55 (II) 

wherein X, Y, W, A. L, M and R are as described above. 

More preferred arylpyrrole compounds which are particularly suitable for use in this invention are those having the 
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structural formula II wherein X and Y are each independently CI Br or CF3: 
W is CN: 

A is C,-C4alkoxymethyl: 
5 L is H or F: 

M is H. F CI or Br: and 

R is F, CI, Br, CF3 orOCF3. 

Another important aspect of this invention is a process for preparing stable arylpyrrole particles, which process 
to comprises: 

a) providing a first mixture comprising arylpyrrole particles, a dispersing agent and water; 

b) holding the first mixture in a temperature range of about 25 to 80 'C to obtain an aged mixture: and 

c) milling the aged mixture to obtain stabilized arylpyrrole particles. 

15 

The process of the present invention is hereinafter sometimes referred to as the "stabilization process" In this 
context, stabilization refers to maintaining a relatively constant particle size. Stable particles do not grow significantly 
during storage at room temperature for up to three months or longer in a suspension concentrate composition. 

It has now been discovered that when the stable polymorph content of the arylpyrrole is less than approximately 
?o 80%, especially less than about 50%, and most especially less than about 25% by weight, the stability of the arylpyrrole 
particles may be enhanced by the process of this invention. The amount of time needed to obtain a sufficiently aged 
mixture will vary, and will depend to some degree on the initial crystal form content, the particle size, and the temper- 
ature. The process of this invention is especially useful for stabilizing chlorfenapyr particles. 

To overcome the problems associated with the use of arylpyrrole particles containing the less stable polymorph, 
?5 it is desirable to subject all arylpyrrole particles to the stabilization process of this invention. The stabilization process 
of this invention is especially useful for improving the particle size stability of chlorfenapyr containing less than 80% of 
Polymorph I. 

The volume mean diameter of the arylpyrrole particles utilized in the process of this invention is preferably less 
than about 100 ^m and more preferably about 0.5 pm to 30 (am. The volume mean diameter of the stabilized arylpyrrole 
'0 particles prepared by the stabilization process is preferably about 0.5f.im to 10 pm and more preferably about 0.5 (.im 
to 4 nm. 

Dispersing agents suitable for use in this invention include, but are not limited to, the salts of the condensation 
products of formaldehyde with the sulfonation products of polycycNc aromatic compounds: the salts of polyacrylic acids: 
the condensation products of fatty acids or aliphatic amines or amides containing at least about twelve carbon atoms 

'5 in the molecule with ethylene oxide and/or propylene oxide: fatty acid esters of glycerol, sorbitan, sucrose or pentaer- 
ythritol and their condensation products with ethylene oxide and/or propylene oxide; condensation products of fatty 
alcohols or alkyi phenols with ethylene oxide and/or propylene oxide and their sulfates or sulfonates; and alkali or 
alkaline earth metal salts of sulfuric or sulfonic acid esters containing at least ten carbon atoms in the molecule, for 
example sodium lauryl sulfate and dodecylbenzene sulfonate. 

0 Preferred dispersing agents include the salts of the condensation products of formaldehyde with the sulfonation 

products of polycyclic aromatic compounds such as the salts of the condensation products of formaldehyde with naph- 
thalene sulfonates, petroleum sulfonates and lignin sulfonates. More preferred dispersing agents include the sodium 
sulfonate of naphthalene formaldehyde condensates such as IVIORWET® D425 (Witco, Houston. Texas), LOfv/IAR® 
PW (Henkel. Cincinnati, Ohio) and DARVAN® 1 (R.T. Vanderbilt Co.. Norwalk, Connecticut). 

5 In a preferred process of the present invention, the first mixture is held in a temperature range of about 40 "C to 

60 ''C. In another preferred process of this invention, the first mixture is preferably held in the temperature range for 
about 1 hour to 72 hours, more preferably for about 2 hours to 48 hours and most preferably for about 2 hours to 24 
hours. 

The first mixture of the present invention preferably comprises about 1 0% to 85% by weight of arylpyrrole particles. 
0 about 0.1% to 3.5% by weight of a dispersing agent, about 0.5% to 8.5% by weight of a steric stabilizer, about 0. 1% 
to 2% by weight of a suspending agent, up to about 25% by weight of an antifreeze agent, up to about 2% by weight 
of an antifoam agent, up to about 1% by weight of a preservative, up to about 1% by weight of a thickening agent, and 
water 

More preferably, the first mixture comprises 20% to 70% by weight of arylpyrrole particles having a volume mean 
5 diameter of less than about 100 ^m, 0.5% to 2.5% by weight of a dispersing agent. 1 .5% to 6% by weight of a steric 
stabilizer, 0. 1% to 2% by weight of a suspending agent, 5% to 20% by weight of an antifreeze agent, 0.1% to 2% by 
weight of an antifoam agent, 0.01% to 1% by weight of a preservative and water 

The present Invention also provides suspension concentrate compositions which comprise about 10% to 50% by 
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weight of stabilized arytpyrrole particles prepared by the process of this invention, about 0.1% to 2% by weight of a 
dispersing agent, about 0.5% to 5% by weight of a steric stabilizer about 0. 1 % to 1 % by weight of a suspending agent, 
about 0.01% to 0.5% by weight of a thickening agent, about 5% to 15% by weight of an antifreeze agent, up to about 
1% by weight of an antifoam agent, up to about 0.5% by weight of a preservative, and water 

5 The suspension concentrate compositions of this invention preferably comprise 1 0% to 40% by weight of stabilized 

arylpyrrole particles having a volume mean diameter of 0.5 (im to 10 jam, 0.5% to 1.5% by weight of a dispersing agent, 
1 .5% to 3.5% by weight of a steric stabilizer. 0.1% to 1% by weight of a suspending agent, 0.01% to 0.5% by weight 
of a thickening agent, 5% to 10% by weight of an antifreeze agent. 0.1% to 1% by weight of an anlifoam agent, 0.01% 
to 0.5% by weight of a preservative, and water. 

w In the suspension concentrate compositions and the preferred first mixtures of the present invention, the ratio of 

the total amount of the dispersing agent and the steric stabilizer to the appropriate arylpyrrole particles is preferably 
about 1.5 to 1:15 and more preferably about 1 :8 to 1:10. 

Steric stabilizers suitable for use in the present invention include, but are not limited to, polymers of ethylene oxide 
and copolymers of ethylene oxide and propylene oxide such as ethylene oxide/propylene oxide block copolymers. 

'5 Preferred steric stabilizers are butyl-omega-hydroxypoly{oxypropylene)block polymers with poly(oxyethylene) having 
an average molecular weight in a range of about 2,400 to 3.500 with alpha-butyl-omega-hydroxy-ethylene oxide-pro- 
pylene oxide block copolymers such as TOXIMUL® 8320 (Stepan Chemical Co., Winder, Georgia), WITCONOL® NS 
500 LQ (Witco) and TERGITOL® XD (Union Carbide, Danbury, Connecticut) being most preferred. 

Suspending agents suitable for use in this invention include, but are not limited to, natural and synthetic clays and 

20 silicates, for example natural silicas such as diatomaceous earths: magnesium silicates such as talcs, magnesium 
aluminum silicates such as attapulgites and vermiculites; and aluminum silicates such as kaolinites, montmoritlonites 
and micas. Preferred suspending agents are magnesium silicates, magnesium aluminum silicates and aluminum sili- 
cates with magnesium aluminum silicates such as VANGEL® ES {R.T. Vanderbilt), VEEGUIVI® (R.T. Vanderbilt)," VEEG- 
UIVl® T (R.T. Vanderbilt) and GELWHITE® (Southern Clay Products, Gonzales, Texas) being most preferred. 

25 Thickening agents useful in this invention include, but are not limited to, natural thickening agents such as xanthan 

gum, carrageenan, pectin, gum arabic, guar rubber and the like: semisynthetic thickening agents such as the methyl- 
ation products, carboxyalkylation products and hydroxyalkylation products of cellulose or starch derivatives: and syn- 
thetic thickening agents such as polyacrylates, potymaleinates and polyvinylpyrrolidone with xanthan gums such as 
KEL2AN® (Keico, San Diego, California) and RHODOPOL® 23 (Rhone-Poulenc, Cranbury, New Jersey) being pre- 

30 ferred thickening agents. 

Antifreeze agents suitable for use in the present invention include glycols such as propylene glycol, ethylene glycol 
and the like with propylene glycol being preferred. Suitable antifoam agents include emulsions of silicone oils, emulsions 
of fatty alcohols and the like. Preservatives suitable for use in this invention include 1 .2-benzisothiazolin-3-one, ep- 
ichlorohydrin, phenylglycidyl ether, allylglycidyl ether, formaldehyde compositions and the tike with 1 ,2-benzisothia2o- 

35 lin-3-one being preferred. 

Suspension concentrate compositions of the present invention may conveniently be prepared by admixing arylpyr- 
role particles, a dispersing agent, a steric stabilizer, a suspending agent and an antifreeze agent with water to obtain 
a first mixture, holding the first mixture according to the process of this invention to obtain an aged mixture, milling the 
aged mixture to obtain a mixture comprising stabilized arylpyrrole particles, and admixing the mixture comprising sta- 

-'0 bilized arylpyrrole particles with a thickening agent and additional water to obtain the desired suspension concentrate 
composition 

The suspension concentrate compositions of this invention preferably have a pH of about pH 5 to pH 9 and more 
preferably about pH 6 to pH 8. To adjust the pH into the desired range, acids such as acetic acid, propionic acid, sulfuric 
acid, phosphoric acid, hydrochloric acid and the like may be used. 
■^5 In order to facilitate a further understanding of the invention, the following examples are presented to illustrate 

more specific details thereof. The scope of the invention is not limited to the embodiments illustrated, but includes the 
entire subject matter of the appended claims. 

EXAI\/IPLE 1 

so 

Preparation of stabilized chlorfenapvr particles 

Propylene glycol (331 g), a 17% 1 ,2-benzjsothiazolin-3-one solution (PROXEL® GXL, Zeneca) (6.35 g), a 30% 
silicone emulsion (AF 30 IND®, Harcros Chemical Co.)(29.9 g), an alpha-butylomega-hydroxyl-ethylene oxide/pro- 
55 pytene oxide block copolymer (TOXIf^UL® 8320, Stepan Chemical Co. )( 132.5 g). a sodium sulfonate of a naphthalene 
formaldehyde condensate {l\/10RWET® D425, Witco)(44 g). magnesium aluminum silicate (VANGEL® ES, R.T. Van- 
derbilt)(22.2 g), and chlorfenapyr (1.542 g, 90% real. 0% Polymorph 1) are added sequentially with stirring to water 
(976 g). The resultant mixture is stirred until homogeneous and passed through a wet milling device to obtain a mixture 
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identified as composition number l below comprising chlorfenapyr particles having a volume mean diameter of about 
1 .58 (im. 



Composition Number l 


Ingredient 


wt/wt% 


Chlorfenapyr 


50.00 


MORWET® D425 


1.43 


TOXIMUL®8320 


4.30 


VANGEL® ES 


0.72 


Propylene glycol 


10.73 


AF 30 IND® 


0.97 


PnOXEL®GXL 


0.21 


Water 


31,65 



Individual samples of composition number 1 are stirred at 40 ''C , 55 "C and 70 ^C for 1 7 hours and passed through 
a wet milling device to obtain composition numbers 2, 3 and 4 comprising stabilized chlorfenapyr particles. Composition 
numbers 1-4 are then stored at room temperature for two months and the volume mean diameter of the chlorfenapyr 
20 particles in each composition is measured. The results are summarized in Table I, 

As can be seen from the data in Table I, the volume mean diameter of the stabilized chlorfenapyr particles present 
in composition numbers 2, 3 and 4 increases significantly less than the volume mean diameter of the chlorfenapyr 
particles present in composition number 1. 



TABLE I 



Stability of Chlorfenapyr Particles 


Comp. Number 


Temperature C'C) Stirred at for 


Initial Volume Mean Diameter 


Volume Mean Diameter of 




1 7 Hours 


of Chlorfenapyr Particles (fam) 


Chlorfenapyr Particles (jam) 








After Storage at Room 








Temperature for 2 Months 


1 


N/A 


1.58 


4,47 


2 


40 


1,42 


1.41 


3 


55 


1,49 


1,41 


4 


70 


1,50 


2.72 



EXAMPLE 2 



Effect of initial particle size of chlorfenapyr particles 

Using the same procedure as described in Example 1, but varying the particle size of the chlorfenapyr particles 
present in the compositions prior to holding at 55 "C, composition numbers 5-7 comprising stabilized chlorfenapyr 
particles are obtained. Those compositions and composition number 8, which is identical to composition number 1 
from Example 1 except that the chlorfenapyr particles have a volume mean diameter of 1.44^m, are stored at room 
temperature for three weeks. The volume mean diameter of the chlorfenapyr particles in each composition is then 
measured and the results are summarized in Table II. 

As can be seen from the data in Table II, the volume mean diameter of the stabilized chlorfenapyr particles present 
in composition numbers 5-7 increases significantly less than the volume mean diameter of the chlorfenapyr particles 
present in composition number 8. 
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EXAMPLE 3 

Effect of various holding periods 

5 Using the same procedure as described in Example 1 , but milling the chlorfenapyr particles present in the com- 

positions to about 4 Mm prior to holding at 55 for various periods of time, composition numbers 9-1 5 comprising 
stabilized chlorfenapyr particles are obtained. Composition numbers 9-15 and non-stabilized chlorfenapyr composition 
number 16, which is identical to composition number 1 in Example 1 except that the chlorfenapyr particles have a 
volume mean diameter of 1 .41 ]Am. are stored at room temperature for three months. The volume mean diameter of 

'0 the chlorfenapyr particles in each composition is then measured and the results are summarized in Table III. 

As can be seen from the data in Table III . the volume mean diameter of the stabilized chlorfenapyr particles present 
in composition numbers 9-15 increases significantly less than the volume mean diameter of the chlorfenapyr particles 
present in composition number 16. 
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EXAMPLE 4 

Effect of various chlorfenapyr polymorph ratios on storage stability of chlorfenapvr 

5 Using the same procedure as described in Exannple 1 , but using different batches of chlorfenapyr particles and 

holding at 55 for 17 hours, several compositions comprising stabilized chlorfenapyr particles are obtained and 
identified in Table IV. The compositions comprising the stabilized chlorfenapyr particles and the appropriate non-sta- 
bilized composition are stored at room temperature for various periods of time. The volume mean diameter of the 
chlorfenapyr particles in each composition is then measured and the results are summarized in Table IV, 

w As can be seen from the data in Table IV chlorfenapyr particles present in stabilized compositions prepared using 

chlorfenapyr particles having less than about 80% Polymorph I are, in general, significantly more stable than chlo- 
rfenapyr particles present in the corresponding non-stabilized compositions. 
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EXAMPLE 5 

Effect of various polymorph ratios on storage stability of chlorfenapyr suspension concentrate compositions 

5 Propylene glycol (730 g). a 17% r2-benztsothiazo!in-3-one solution {PROXEL® GXL, Zeneca)(14.0 g), a 30% 

silicone emulsion (AF 30 IND®. Harcros Chemical Co.){66.0 g), alpha-butyl-omega-hydroxyl-ethylene oxide/propylene 
oxide block copolymer (TOXIMUL® 8320, Stepan Chemical Co.)(292 g), sodium sulfonate of naphthalene formalde- 
hyde condensate (MORWET® D425. Witco)(97.0 g), magnesium aluminum silicate (VANGEL® ES, R.T. Vanderbilt) 
(49.0 g) and chlorfenapyr (3,400 g, 90% real. 6.7:1 Polymorph I to Polymorph II ratio) are added sequentially with 

10 stirring to water {2.. 1 52 g). The resultant mixture is stirred until homogeneous and passed through a wet milling device 
to obtain a mill base wherein the chlorfenapyr particles have a volume mean diameter of about 1 ,5 nm. The mil! base 
is charged into a vessel, agitated and adjusted to a pH of pH 6.5 to pH 7.2 with acetic acid (19.0 g). A 1% xanthan 
gum gel (1,459 g)(previousty prepared from xanthan gum (15.0 g), a 17% 1 .2-benzisothiazolin-3-one solution (PROX- 
EL® GXL, Zeneca)(1.0 g) and water (1,443 g)) and water {1 ,453 g) are added to the pH adjusted mill base and mixing 

JS is continued to obtain the suspension concentrate composition identified below as composition number 31 , 



Composition Number 31 


Ingredient 


wt/wt% 


Chlorfenapyr^ 


34.94 


MORWET® D425 


1.00 


TOXIMUL®8320 


3.00 


VANGEL® ES 


0,50 


Propylene Glycol 


7.50 


AF 30 IND® 


0.68 


PROXEL® GXL 


0.15 


Xanthan Gum 


0.15 


Acetic Acid 


0.20 


Water 


51.88 



Polymorph I to Polymorph II ratio is 6.7:1 



Using the same procedure, but varying the Polymorph I to Polymorph II ratio, the suspension concentrate compo- 
sitions identified as composition numbers 32-38 in Table V are obtained. Samples of the suspension concentrate com- 
35 positions are stored at room temperature for various periods of time. The volume mean diameter of the chlorfenapyr 
particles in each sample is then measured and the results are summarized in Table V. 

As can be seen from the data in Table V. chlorfenapyr particles comprising a Polymorph t to Polymorph II ratio of 
greater than about 1 :4 (composition numbers 31 -35) are significantly more stable than chlorfenapyr particles comprising 
a Polymorph I to Polymorph II ratio of 1 :4 to 0:1 (composition numbers 36-38). 

40 



45 



so 



55 



15 



EP 0 821 876 A1 



10 



0) 



c 

(d o 
n ^ (D 

<D cn 



c u 



o 
o o 

Q > 



u 

4.) 



•H 

o 



CNJ 



in 



CO 



o 



in 



CO 
CO 
(Nl 



IS 



20 



25 



30 



35 



Hi 

9 



o 

-H 

(d 
o 

I 

iH 
O 

n 

3 
O 
■H 
M 

> 

O 

4J 

O 

0) 
*W 
<W 

M 



0) 



o 
> 



c 

U4 



u 



Q 

c 
<d 



V4 

a 

(0 



o 
> 



•H 

•H 
C 



<D 
M 
O 
4J 
CO 

01 

O 
O 





or» 


0) 






^ 




O 


O 


-iH 


»H 


+J 


X 


M 


o 


(Q 




CU 




0 




u 


B 


3 


0 


4J 


0 


(6 


p; 


U 








a 


«d 


em 



4J 



-H 
Q 



C 
0) 

o 



C X 

(I) 

o 



O 

CO Tj- 



o 



CD CO 
CM O 

Cvj CM 



CD 



CO 



CO CO 



CO 



CO OD 



CO 



ID 
ID 



CD 



in 



CO 
eg 



CO 



40 



45 



o 
o 

(d 



X 



o 



o 

04 



CO 



CD 



CO 



CN 



so 



55 




CO 



CVJ 

CO 



CO 
CO 



CO 



in 

CO 



CO 

CO 



16 



EP 0 821 876 A1 





c 


c 








<u 




(TJ 


o 




10 


CO 




<D 




OJ 


CO 


H 


s 


Ul 


.H 


(U 


tn 




0) 


:fer 


0 


u 


<n 


0) 


4-> 


•H 


o 


0) 




0) 




c 










M 


M 


u 


.-1 




o 


(TJ 






o 


H 


rH 




dP 


Q 


> 


Q 


o 





00 CO LO 

un CD CD 



CO CO o 
O LO CD 

CO CO 



10 



15 



20 



25 



30 



35 



n 

0) 
3 
C 

•H 

o 
o 



n 
O 

•H 
4J 
OJ 

cc 

& 

o 

i, 

o 

p 
o 

•H 

(TJ 
> 

o 

4-» 

o 



1 

H 


:\etGr 




apyr 


1 


0 






c 




> 






0) 


(U 




-H 
Q 


0 










w 


0 


(TJ 






o 


•H 


C 


Mear 






+J 


H 






M 


[i4 




u 


Pa 



(D 

O 
4J 
CO 

0) 

(D 
15 





<u 




M 


£ 




0 


4J 


0 


(TJ 




M 




0 




a 


(TJ 


e 




0) 




Eh 



o 

^ in <£> 
CN c\i csi 



CO CD 

a> <z> ^ 

h-* 



CO 



CO 



oo 



CD 

in 



40 



45 



50 



CD 



CO 



CO 
CO 



55 



BNSOOCID:<eP 0a2l876Al> 



17 



EP 0 821 876 A1 

Claims 

1. A process for the preparation of stable arylpyrrole particles which process comprises: 

5 a) providing a first nnixture connprising arylpyrrole particles, a dispersing agent and water: 

b) holding the first mixture in a temperature range of about 25 =C to 80 °C to obtain an aged mixture: and 

c) milling the aged mixture to obtain stable arylpyrrole particles. 

2. The process according to claim 1 wherein the arylpyrrole particles in step (a) have a volume mean diameter of 
^0 less than about 100 \ira. 

3. The process according to claim 2 wherein the arylpyrrole particles have a volume mean diameter of about 0 5 urn 
to 30 ^m. 

^5 4. The process according to claim 1 wherein the first mixture is held in the temperature range for about 1 hour to 72 
hours. 



20 



25 



5. The process according to claim 4 wherein the first mixture is held in the temperature range for about 2 hours to 
48 hours. 

6. The process according to claim 4 wherein the first mixture is held in the temperature range for about 2 hours to 
24 hours. 

7. The process according to any of claims 1 -6 wherein the temperature range is about 40 'C to 60 "C. 

8. The process according to claim 1 wherein the dispersing agent is a salt of the condensation products of formal- 
dehyde with the sulfonation products of polycyclic aromatic compounds. 

9. The process according to any of claims 1 -8 wherein the dispersing agent is the sodium sulfonate of naphthalene 
30 formaldehyde condensates. 

10. The process according to any of claims 1 -9 wherein the arylpyrrole has the structural formula 

35 



40 



45 




wherein 



X is H, F, CI, Br, I, Ci-C4haloalkyl or S(0)^(Ci-C4haloalkyl); 
Y is R CI, Br, I, Ci-C^haloalkyl or CN; 



W is CN or NOg, 
A is 

Ci-C4alkyl optionally substituted with 

one to three halogen atoms, 
one cyano, 
one hydroxy, 
one Ci-C4alkoxy. 
one Ci-G4alkylthio, 

one phenyl optionally substituted with Gi-Cgalkyl. Ci-Cgalkoxy. or one to three halogen atoms, 
one phenoxy optionally substituted with one to three halogen atoms, or 
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one benzytoxy optionally substituted with one halogen atonri: . 
C, -C4carbalkoxymethyl. 

C3-C4alkenyl optionally substituted with one to three halogen atoms, 
cyano, 

C3-C4alkynyl optionally substituted with one halogen atom, 
di-{Ci-C4alkyl)aminocarbonyl. or 

benzoyl optionally substituted with one to three halogen atoms or one to three 
Ci-C4alkyl groups: 

L is H. F, CI or Br: 

M and R are each independently H, Ci-CaalkyI, C^-C^a\koxy, Ci-Caalkylthio, C, -Cjalkylsulfinyl, C,- 
C3alkyisulfonyl. cyano, R CI, Br, I. nitro, Ci -C3haloalkyl, R1CF2Z. R2CO or NR3R4. or when M and R are on 
adjacent positions and taken with the carbon atoms to which they are attached they may form a ring in which 
MR represents the structure: 

-OCHgO-, 'OCF2O-. -OCRgR^CRgRgO-, 



-OCHgCHg-, -OCHgCHgCHg-or -CH^CH-CH=CH-: 

Z is S(0)„ or O: 

Ri is H, F CHFg, CHFCI or CF3: 

Rg is Ci-CjalkyI, Ci-Csalkoxy or NR3R4; 

R3 is H or Ci-C3alkyl: 

R4 is H, Ci-C3alkyl or R5CO: 

R5 is H or Gi-CaalkyI: 

Rg, Ry, Re and Rg are each independently hydrogen, halogen or C^-Caalkyl: and 
m and n are each independently an integer of 0, 1 or 2, 

11. The process according to claim 10 wherein the arylpyrrole has the structural formula 



W 




12. The process according to claim 11 wherein 

X and Y are each independently CI, Br or CF3; 
WisCN: 

A is C,-C4alkoxymethyl; 
L is H or F; 

M is H. F, CI or Br; and 

R is R CI. Br, CF3 or OCF3. 

13. The process according to claim 11 wherein the arylpyTrole is chlortenapyr. 

14. The process according to claim 13 wherein the chlortenapyr panicles in the first mixture comprise less than 80 
percent of Polymorph I. 

15. The process according to claim 1 wherein the first mixture comprises about 10% to 85% by weight of arylpyrrole 
particles, about 0.1% to 3.5% by weight of a dispersing agent, about 0.5% to 8.5% by weight of a steric stabilizer, 
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about 0. 1% to 2% by weight of a suspending agent, up to about 25% by weight of an antifreeze agent, up to about 
2% by weight of an antifoam agent, up to about l% by weight of a preservative, up to about 1% by weight of a 
thickening agent, and water. 

5 1 6. The process according to claim 1 5 wherein the first mixture comprises 20% to 70% by weight of arylpyrrole particles 
having a volunne mean diameter of less than about 100 ^m. 0.5% to 2.5% by weight of a dispersing agent, 1.5% 
to 6% by weight of a steric stabilizer, 0.1% to 2% by weight of a suspending agent, 5% to 20% by weight of an 
antifreeze agent. 0.1% to 2% by weight of an antifoam agent. 0.01% to 1% by weight of a preservative and water. 

JO 17. The process according to claim 15 wherein the dispersing agent is a salt of the condensation products of formal- 
dehyde with the sulfonation products of polycyclic aromatic compounds: the steric stabilizer is an ethylene oxide/ 
propylene oxide block copolymer: the suspending agent is selected from the group consisting of a magnesium 
aluminum silicate, a magnesium silicate and an aluminum silicate: the antifreeze agent is a glycol: and the thick- 
ening agent is selected from the group consisting of xanthan gum, carrageenan. pectin, gum arabic and guar rubber. 



/5 
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18. The process according to claim 17 wherein the dispersing agent is the sodium sulfonate of naphthalene formal- 
dehyde condensates, the steric stabilizer is an alpha-butyl-omega-hydroxy-ethylene oxide-propylene oxide block 
copolymer the suspending agent is a magnesium aluminum silicate, the antifreeze agent is propylene glycol, and 
the thickening agent is xanthan gum. 

19. Stable arylpyrrole particles prepared by the process of any of claims 1-18. 

20. A suspension concentrate composition which comprises about 1 0% to 50% by weight of stable arylpyrrole particles 
prepared by the process of claim 1 , about 0.1% to 2% by weight of a dispersing agent, about 0.5% to 5% by weight 
of a steric stabilizer, about 0.1% to 1% by weight of a suspending agent, about 0.01% to 0.5% by weight of a 
thickening agent, about 5% to 15% by weight of an antifreeze agent, up to about 1% by weight of an antifoam 
agent, up to about 0.5% by weight of a preservative and water. 

21. The composition according to claim 20 wherein the .stable arylpyrrole particles have a volume mean diameter of 



30 about 0.5 Mm to 10 (.im 



22. A stable arylpyrrole particle comprising an arylpyrrole which can exist as at least two different polymorphs, at least 
one of which is particle size stable during storage as a suspension at room temperature, wherein the ratio of stable 
polymorph to unstable polymorph in said particle is greater than about 1:4, said arylpyrrole being represented by 
•35 the formula 



40 




45 

wherein 

X is H, R CI, Br, I. Ci-C4haloalkyl or S(0)^(CT-C4haloalkyl): 
Y is F. CI, Br, I, Ci-C4haloalkyl or ON; 
50 W is CN or NO2: 

A is 

C,-C4alkyl optionally substituted with 

55 one to three halogen atoms, 

one cyano, 
one hydroxy, 
one C,-C4alkoxy. 
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one C,-C4alkylthio, 

one phenyl optionally substituted with Ci-Cgalkyl, C,-C3alkoxy. or one to three halogen atoms, 
one phenoxy optionally substituted with one to three halogen atoms, or 
one benzyloxy optionally substituted with one halogen atom. 

5 

Ci -C4carbalkoxymethyl. 

C3'C4alkenyl optionally substituted with one to three halogen atoms, 
cyano, 

C3-C4alkynyl optionally substituted with one halogen atom, 
di-(Ci-C4alkyl)aminocarbonyl, or 

benzoyl optionally substituted with one to three halogen atoms or one to three 
Ci-C4alkyl groups; 

L is H. R CI or Br; 

'S M and R are each independently H, Ci-Caalkyl. Ci-C3alkoxy, Ci-C3alkylthio, CrCjalkylsulfinyl 

Caalkylsulfonyl, cyano, F, CI Br L nitro. C, -CahaloalkyI, R1CF2Z, R^CO or NR3R4. or when M and R are on 
adjacent positions and taken with the carbon atoms to which they are attached they may form a ring in which 
MR represents the structure; 



20 



-OCH2O-, -OCF2O-, -OCRgR^CRgRgO-, 
-OCHgCHg-, -OCH2CH2CH2- or -CH=CH-CH=CH-: 



25 



Z is S{0)n or O; 

Ri is H, F, CHF2, CHFCI or CF3; ' 

R2 is Ci-CaalkyI, Ci-C3alkoxy or NR3R4; 

R3 is H or Ci-CgalkyI; 

R4 is H. Ci-CgalkyI or R5CO; 

R5 is H or C^-Cgalkyt; 

Re. R?' ^8 Sf^cJ Rg are each independently hydrogen, halogen or Ci-CaalkyI; and 
m and n are each independently an integer of 0, 1 or 2. 



35 



23. A particle according to claim 22 wherein said arylpyrrole is represented by the formula 



40 



45 




50 



55 



24. A particle according to claim 22 wherein said arylpyrrole is chlorfenapyr and said stable polymorph is Polymorph I. 

25. A particle according to claim 22 wherein said ratio is about 1 : 1 to 1 ;0. 

26. A composition comprising an arylpyrrole particle as claimed in any of claims 22-25. 

27. A composition comprising about 10% to 50% by weight of arylpyrrole particles according to claim 27; about 0.1% 
to 2% by weight of a dispersing agent, about 0.5% to 5% by weight of a steric stabilizer, about 0.1% to 1% by 
weight of a suspending agent, about 0.01 % to 0.5% by weight of a thickening agent, about 5% to 1 5% by weight 
of an antifreeze agent, up to about 1 % by weight of an antifoam agent, up to about 0.5% by weight of a presen/ative 
and water. 
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